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AT LIEU

U'ng dung BIM trién khai ban vé shopdrawings hoan thién déi véi cong trinh

chung cu cao cap
Ng6 Tuin Duy">?, Pao Quy Phuéc'?, Nguyén Triéu V§'>?
! Khoa Ky thuét Xay dung, Triedng Pai hoc Bach Khoa Tp.HCM, Viét Nam
Pai hoc Quéc gia Thanh phd H6 Chi Minh
3 Coéng ty C6 phan Pi m&i Quan 1y Cong nghé Xay dwng Khoa K§ thuat Xay dung

TU KHOA TOM TAT

BIM Bai bdo ndy trinh bay tng dung ctia cong nghé Mb hinh théng tin cong trinh (BIM) trong trién khai ban vé
Shop drawings shop drawings hoan thién cho céng trinh chung cw cao cip. Qua viéc mé hinh héa khéng gian thi céng 3D,
Mo hinh 3D

. BIM gép phin trizc quan héa thiét ké, hd tro kiém tra xung dot, ddng bd théng tin giita cic bo mon, va tbi
Tiét kiém vat tu 2
Kidm t;a xu‘ng dot wu quy trinh thi cong. Nghién cifu trudng hop cho thiy viéc 4p dung BIM c6 thé gitp giam 12,8% khéi
i lwgng vat tw hoan thién so v&i phitong phap truyén théng st dung AutoCAD. Bai viét d& xuét cac Ivu ¥ k§

X4y dung dan dung
thuét, quy trinh phdi hop, yéu ciu nhan sy va ha ting cin thiét dé trién khai BIM hiéu qua, tit d6 dva ra
khuyén nghi cho viéc ap dung réng rai BIM trong cac dv 4n dan dung tiong tu.
KEYWORDS ABSTRACT
BIM This article presents the application of Building Information Modeling (BIM) technology in the
Shop drawings implementation of complete shop drawings for a high-end residential building project. Through 3D
Model 3D

construction space modeling, BIM contributes to design visualization, supports clash detection, synchronizes
Material savings

information across disciplines, and optimizes construction processes. The case study shows that applying BIM
Clash detection p 4 p p y pplying

Civil construction can reduce finishing material quantities by 12.8% compared to traditional methods using AutoCAD. The

article also proposes technical considerations, coordination workflows, personnel requirements, and

necessary infrastructure for effective BIM implementation, thereby offering recommendations for the broader

adoption of BIM in similar civil projects.

1. Gi6i thidu

Trudc day, viée thire hién ban vé shop drawings chit yéu duoc
tién hanh tht céng trén nén tang AutoCAD, didu ndy khéng chi tén
nhidu thoi gian cho viéc trich xuit va kiém tra ma con d& din dén sy
thiéu ddng bd gitta cic bd mén. Su ra ddi va phat trién cia céng nghé
BIM d3 mang lai mét cach tiép can hoan toan méi, khi cho phép ty dong
héa nhiéu giai doan trong quy trinh thitc hién ban vé. Nh& d6, thong
tin dwoc quan 1y chiit ché hon, ban vé tré nén chinh xic va nhit quan
hon, ddng thoi viée cap nhat khi c6 thay dbi cling trd nén thuin tién
hon. Pic biét, tinh ning kiém tra xung dot (Clash Detection) gitip nhan
dién s6m céc va cham giita cac hé théng k§ thuat, tit d6 giam thiéu rai
ro trong thi céng va tranh phét sinh chi phi khéng mong muén. Hiéu
qua ctia BIM khong chi dwge minh chitng qua Iy thuyét ma con thé hién
1o trong thue té. Sholeh va Sutrisna (2020) cho théy viéc #ng dung BIM
gitip rtit ngén t&i mdt nita thoi gian thi cong va tiét kiém hon 52% chi
phi xay dwng — mét minh chitng rd rét cho kha ning nang cao hiéu suét
va kiém soét ngan sach diy 4n ma céng nghé nay mang lai.

Tuy trong giai doan kh&i dong du &n, viéc st dung AutoCAD c6
thé tao cam giac nhanh chéng hon do khéng cAn khéi tao mé hinh 3D
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ban diu, nhwng khi bude vao giai doan trién khai chi tiét va van hanh,
mé hinh BIM lai thé hién r& nhitng wu thé vieot tréi. Khong chi téi wu
héa viéc quan 1y thong tin, BIM con hd trg theo dbi tién d6 va tao nén
tang vitng chic cho viéc bao tri, khai thac céng trinh sau nay. Tit kinh
nghiém thuc té trong viéc trién khai shop drawings hoan thién cho
nhiéu dy 4n chung cu cao cAp, bai viét nay sé chia sé nhitng giai phap
thiét thyc nhim phat huy t6i da tiém ning cta BIM trong qua trinh trién
khai dy 4n. Ngoai ra, cic nghién ctu gin day, dién hinh nhu cta
Sampaio va Almeida (2022), ciing khing dinh ring BIM khéng chi 1a
cong cu hd tro thiét k& ma con 1a giai phap toan dién trong viéc ning
cao kha ning phéi hop giita cic b6 mon, dam bao an toan lao déng va
t6i wu héa hiéu qua thi cong. Day chinh 12 minh chiing cho vai trd ngay

cang quan trong cua BIM trong céc dy 4n x4y dyng hién dai.

2. 'ng dung BIM trong quéan 1y va trién khai shop drawings hoan thién
Viéc tng dung BIM trong quan Iy va trién khai ban vé shop

drawings hoan thién dem lai nhidu lgi ich thiét thuc, gép phin ning

cao hiéu sudt 1am viéc, giam thiéu sai s6t va t6i vu héa quy trinh thiét

ké. Nghién citu ctia Sampaio et al. (2022) nhin manh vai trd ctia BIM
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trong kiém soat rti ro, 14p tién d6 thi céng v mé phéng an toin lao
dong tai cac cong trinh cai tao d6 thi. Ngoai ra, Shim et al. (2024) chi
ra ring BIM gitp ting cuwdng phdi hop thi cong théng qua quy trinh
phdi hop va quan ly tién do ro rang. Trong mot du 4n ma chiing toi
tham gia v6i tu cach tv vAn BIM cho nha thiu chinh, khi d6i chiéu sb
liéu khéi Ivgng v6i nha thdu phu, sai 1éch ban diu 1én dén 20 %. Sau

qué trinh giai trinh, chénh 1éch nay dugc théng nhit giam con 12,8%,
theo bao cdo néi bé clia Cong ty Cb phan Pdi méi Quan 1y Céng nghé
Xay dung. Mic dit khong thé cong bé chi tiét do tinh bao mét, tuy nhién
két qua nay cho thdy BIM da gitp tiét kiém dang ké vat tv so véi
phuong phép truyén théng nhu AutoCAD trong hang muc hoan thién

cta dv an.
o w . 1 . ey
e en
: T R
D e »
S AE 5 i
¥ —%—EE 7 4
I g
% ZImti N
= 7 / M=
s /// B . - | ) A
e '":4 3| | 3 i o7
T % T | oy e
- O L \ .
RN | = i E4] I
\‘ﬂ'\.ttu _-;‘ULE‘ /-/--

= ) iy
] 1

c

FT\MAT BANG LAT GACH SAN WC1 CAN HO APT A-01 THAP B2
s

jsE i o
y MAT BUNG 1
PR= T L

ePHchr.w.'cz

VAT LIEL HOAN THEN SAN TUBNG
WA
5 | - GACH PORCELAN CHONG TRUDT 45003

2 | - oA crannE

113 | - GcH PoRCELAN 2sham
32 - TUONG TRANG TRI O GACH PORCELAIN SO0

R I T T TR PRI A T

HICH THIOE DOMINH v TREN BAN VE LR KICH THUGE T T
MEP TOTRAT.

AT CA GAC VIEN GACH OF LAT GOG LOVBUOC
AT CANN 45

F )’MAT BUNG 3

mew g

W1 TR PHEL THU EL VA.CHAM A DUL TH D01 RA KA VE PHA
TUONG BIEN DE BAMBAD CONG TA CHONG THAM

Hinh 1. Ban vé shop drawings hoan thién chung cu cao cip 5 sao

ARC Model

CAD
2993.3m?

BIM
2613.1m2

Brick work, Plastering work, Finishing work...

12.8%

W
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Hinh 2. BIM gitip tiét kiém 12.8% khéi lvgng so v6i AutoCAD & hang muc hoan thién

BIM mang lai nhidu 10i ich cu thé gitp nang cao chét lvgng va
hiéu qua trong qua trinh trién khai du an, trong dé viéc truyén tai thong
tin mét cach tric quan déng vai trd then chét. Vi cong nhan xiy dung
1 d6i twong chinh doc va thi cong ban vé shop drawings, nén viéc thé
hién 6 rang, d& hiéu céc chi tiét trén ban vé 12 diéu rt quan trong. M
hinh 3D trén ban vé gitp tritc quan héa vi tri va cac chi tiét phiic tap,
vi vy, cong nhan c6 thé d& dang hinh dung nén giam thiéu thoi gian

doc hiéu ban v&, gép phan téi wu tién db thi cong.

Cu thé, trong cong tic &p lat, viéc quan sat rd vi tri giao nhau
gitta ron gach twdng va san qua mé hinh 3D gitip han ché rai ro trong
thi céng. Thuc té cho thdy, nhidu c6ng nhin gip khé khin khi doc ban
vé 2D di1 né dugce trich xuét ti¥ mo hinh 3D. Hinh 3,4 thé hién chi tiét
phéi canh 3D tit d6 céng nhan c6 thé thie hién chinh xé4c quy trinh ép

14t gach xwong cd, ddm bao d6 chinh xdc va thim my theo thiét ké.
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\MAT DUNG 2

Hinh 3. M6 hinh 3D tritc quan dige thé hién trén ban vé

shop drawings hoan thién.

Hinh 4. M6 hinh 3D tryc quan 6p lat gach xwong ca.

Trong qué trinh trién khai dy 4n, nhitng thay ddi thiét ké 13 diéu
khéng tranh khoéi va viéc ddng bd héa théng tin trd nén vé cling quan
trong. Ung dung BIM gitip t6i wu héa quy trinh chinh stta bing cach
cap nhat cc géc nhin hién thi mot cach ddng b va chinh xac. Vi du,
khi trién khai ban vé shop drawings hoan thién cho mét dy 4n chung
cut, néu c6 sy thay dbi vé& chidu cao Lavabor, ngudi diing chi cin didu
chinh mé hinh tai mot géc nhin duy nhét, cic géc nhin khac c6 tham
chiéu dén Lavabor d6 sé tu déng cap nhat theo. Co' ché nay khong chi
rit ngin thoi gian chinh sita ma con bao dam tinh nhét quan ctia ban

v&, tit d6 han ché céc sai s6t trong qué trinh thi cong.

(I \MAT BANG LAT GACH SAN WC 2 CAN HQ APT E-M-08 THAP A

Hinh 5. Ban vé mit bing va mit ding dugc trich xuit ti¥ mo

hinh thong tin cong trinh.

Qua4 trinh dyng mé hinh dé trich xuét ban vé chiém mét phin
thoi gian dang ké trong quy trinh trién khai BIM cho céng trinh. Do d6,
viéc tan dung céc céng cu API va Dynamo nhim ty déng héa cac tac vu
nht dung mé hinh, chinh sta s6 liéu mé hinh duoc danh gia 13 giai
phép hiéu qua. Theo nghién citu ctia Deng (2021), ¢ng dung BIM gitip
t8i wu héa quy trinh 1am viéc, giam thiéu thao tac thi céng va tiét kiém
thoi gian trién khai dy 4n.
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Hinh 6. Khoang céch s8 1é ctia m6 hinh két cAu v&i ludi.

Viéc dé xudt hién s6 1é khi mé hinh két ciu tit giai doan dAu khi
dyng mé hinh ti¥ tép dit liéu AutoCAD thiét ké ban dAu néu khong dugc
xt¢ 1y triét dé s&é din dén hé qua khi dyng mé hinh hoan thién va thuc
hién ban vé shop drawings hoan thién. Hinh 6 thé hién viéc bi s6 1é khi

thue hién céac chi tiét kich thuée gach trong ban vé thi cong bp lat.
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Hinh 7. St dung Addin BIMTech dé didu chinh s6 1é mé hinh ty dong.

Trong qué trinh trién khai ban vé shop drawings hoan thién, viéc
phét hién va x@ 1y sém cdc xung dot trong thiét ké ciing nhv xung dot
v6i mé hinh két ciu khéng chi gitip ngin ngita sai sét trong thi cong
ma con t6i vu héa phirong 4n thiét ké, han ché chi phf phat sinh va rit
ngén thoi gian didu chinh trén cong tredng. Hinh 8 thé hién quy trinh

trién khai BIM cho ban vé shop drawings hoan thién.

3. Nhitng lvu ¥ khi xdy dung mé hinh BIM tridn khai shop
drawings hoan thién

Dé 4p dung BIM hiéu qua cho titng thé loai dv an néi chung va
thé loai dy 4n shop drawings hoan thién néi riéng, bai bo sé dwa ra
mét s6 Iwvu ¥ v& nhitng yéu t§ quan trong trong quy trinh trién khai BIM.
T yéu ciu v& nhén sy, thoi gian trién khai dy 4n cho dén chét lugng
co s& vt chit, mbi yéu tét ddu anh hudng truc tiép dén chét lvong va
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tién d6 ctia du 4n. Sau day 1a mét sé yéu t6 quan trong quyét dinh dén
sy thanh céng clia mot dy 4n shop drawings hoan thién khi duge trién
khai bing BIM:

- Thovi gian trién khai giai doan diu kéo dai: So véi viéc trién khai
ban vé shop drawings bing AutoCAD, qua trinh ding mé hinh BIM ban
d4u c6 thé mét nhiéu thoi gian hon do cin xay dung mé hinh 3D chi
tiét, lién két gitta cic bd mon va thiét 1ap cac théng sb ki thuat. Néu
khéng c¢6 chién lwge trién khai hop 1y, viée 4p dung BIM c6 thé lam

cham tién d6 dv an trong giai doan dau.

- Yéu cau trinh d6 nhén sy: Viéc thay dbi thiét ké tit phia chu diu
tu 12 didu khong thé tranh khoi, kéo theo yéu ciu cip nhat va diéu chinh
trén ban vé. Dac biét, viéc chinh stta thu vién trong mo6 hinh BIM déng
vai trd quan trong nhim dam bao tinh chinh xac va ddng bo véi thiét
ké m&i. Tuy nhién déi vdi cac thu vién duoc thiét 1ap nhidu thong sb
phtic tap nhu Hinh 9 thé hién, thi qué trinh chinh stta nay c6 thé tiéu
tdn nhidu thoi gian, vi viy cin yéu ciu do6i ngii nhin sy c6 nén tang
kién thitc vé& BIM nhét dinh dé c6 thé thie hién mé hinh, tranh gay ra
nhitng 16i nghiém trong vi mé hinh BIM c6 tinh chit ké thira.

Tiép nhan ban vé thiét ké 2D,

Thiét 13p tiéu chuin mé hinh
& pham vi trién khai (LOD, bo|
mén, thoi gian,...)

Ding md hinh 3D két céu

—» Dyng mé hinh 3D kién tric [

Dyng mé hinh 3D MEP

Co6 xung dgt mé hinh?

Khéng

Diéu chinh mé hinh —>|

Trién khai ban vé
Shopdrawings

]

Hiéu chinh phan hdi theo cong

truong

Luu trir & quan 1y trén
BIM360

Hinh 8. Quy trinh tdng thé trién khai BIM cho ban vé shop drawings hoan thién.
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Hinh 9. Mitc d6 phtic tap ctia théng s6 trong thu vién.

Pé dam bao d6 chinh xéc trong thi cong ngoai céng trudng,
viéc 6p 14t cAn duoc tinh toan cAn than, bao gdm viéc dat vi tri vién
gach nguyén, kich thudc ron gach 1é va chiéu dai téi thiéu cta vién

gach ¢6 thé cét ngoai thuc té. Hinh 9 thé hién r6 rang hoa tiét vat liéu

mé phong chi tiét loai gach stt dung, bao gdm ca dudng ron. Tuy nhién,
khi ¢6 su thay dbi trong thiét ké, viéc chinh sita hodc tao méi hoa tiét
gach 12 bit budc, ddi héi sy chinh xdc dé dam bao ban vé phan anh

dting yéu cau thi cong.
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Hinh 10. Thay dbi chiéu dai vién gach 1é dita vao hoa tiét duge
viét bang tép (.pat)

- Vai trd BIM Coordinator: Vi ban chit ¥ nghia ctia quy trinh BIM
st phéi hop gilt cac bo mon (Két ciu, kién tric, co dién), nén vai trd
ctia BIM Coordinator & giai doan diu dy 4n 12 rdt quan trong, vi dy la
giai doan tb chiic va hinh thanh céc d6i nhém trién khai trong quy trinh
BIM. BIM Coordinator c6 vai trd xiy dung quy trinh trao dbi thong tin

16 rang, tity thudc vao titng mitc dé du 4n c6 thé sit dung céc nén tang
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quan ly di liéu chung nhu BIM 360. Khong chi vy, theo Gustavsson
(2016), BIM Coordinator cAn phai duy tri lién lac hiéu qua gifta cac bd
mén, dam bao tit ca thanh vién c6 thé truy cip thong tin can thiét, phan
hdi nhanh chéng khi c6 thay déi.

- Ha tAng mdy tinh: Theo Salzano (2023), “Mdt hé théng phin
cttng manh mé, phan mém téi wu va giai phap lvu trit hiéu qua sé gitp
qué trinh mé hinh héa va phéi hgp trd nén muot ma, han ché tinh trang
giat lag hodic mit dit liéu khi Iam viéc v&i mé hinh niing. Mot hé théng
ha tAng mdy tinh manh mé 13 yéu t6 then chét dé trién khai hiéu qua
mé hinh BIM, dic biét trong méi truong sit dung cdc phin mém
Autodesk nhu Revit, AutoCAD hay Navisworks.

- Pé ¢am bao mé hinh van hanh én dinh va muot ma, hé théng
may tinh nén c6 ciu hinh nhu sau:

- CPU téi thiéu Intel Core i5 thé hé thit 10 trd 1én, wu tién cac
dong hiéu ning cao (tranh diing cac dong tiét kiém dién nhu U-series);

- RAM khuyén nghi tit 32GB trd 1én;

- Hinh 10 thé hién cac thong sé dd hoa GPU nén sit dung dong
chuyén dung nhu NVIDIA Quadro, AMD Radeon Pro, hodc cac dong
dugc Autodesk chitng nhan twong thich;

-6 citng SSD téc d6 cao.

D@ liéu BIM c¢6 dung luong 16n va lién tuc dugc cap nhét trong
qué trinh trién khai, do dé, viéc Iita chon giai phép luu trit phit hop 1a
yéu t6 quan trong dé dam bao hiéu sudt 1am viéc, tinh én dinh va bao
mét dit liéu. Hién nay, c6 hai phwong an Iwu trit phd bién: Cloud va
mang lwu trit server ndi bd. Mbi giai phap déu ¢6 wu - nhuge diém
riéng, va nén dugc lya chon tly theo dac thu titng dv an hodc td chie.

Luu trit Cloud nhu Autodesk Docs, BIM 360, hoic céc nén tang
CDE gitip dam bao kha ning truy cap moi lic moi noi, dé dang chia sé
dit liéu theo thoi gian thue va hd trg qué trinh phéi hop lién bd mon.
Vi du, cac du 4n 16n 6 nhidu don vi tham gia & cac vi tri dia 1y khac
nhau s& cAn mét méi trudng dit liu chung (CDE) dé dam bao tinh nhit
quén thong tin gitta cac bén lién quan.

Trong khi d6, lvu tr@@ ndi bo thuong duge cac cong ty dp dung
@ tiét kiém chi phi, ddng thi khong phu thude vio tbe d6 mang
internet. Phwong 4n nay phit hop cho cdc don vi trién khai BIM ndi b,
noi di¥ liéu dugce chia sé cha yéu trong cuing mot van phong hodc hé
théng mang LAN.

Viéc Iita chon giai phap lvu trit phit hgp anh hwong trie tiép dén
hiéu qua quan Iy mé hinh, tbc d6 thao tic va d6 an toan dit liéu trong

subt vong doi dy an.

v Windowsieabit v Al =

Memor
cara Generation [ Type Manufacturer  Driver Name Driver

Hinh 11. Danh sich cic dong bd xit Iy dd hoa chuyén dung
duoc Autodesk chitng nhan.

4, Két luan

Viéc ting dung BIM trong trién khai ban vé shop drawings hoan
thién cho céng trinh chung cu cao cip di chitng minh dugce hiéu qua
16 rét trong viéc nang cao chit lwong thiét ké, t6i wu quy trinh thi céng
va giam thiéu chi phi. Nghién citu cho thiy viéc 4p dung BIM gitip tiét
kiém dén 12,8 % khéi lwong vat tu hoan thién so v&i phuong phap
truyén théng, ddng thoi cai thién kha ning phdi hop va giam sai sét
nh¢ tinh trie quan va ty ddong héa cao ctia mo hinh 3D.

Tuy nhién, dé trién khai BIM hiéu qua, cdc doanh nghiép cin diu
tw toan dién tit ha tAng phan cting, phan mém, d3o tao nhan lyc dén
thiét 14p quy trinh phéi hop r6 rang giita cdc bo mén. Pic biét, vai trd
clia BIM Coordinator cin duge x4c dinh cu thé trong ké hoach trién
khai BIM (BEP) nhim dam bao st théng nhit va hiéu qua trong subt
vong doi du an.

Trong twong lai, BIM khéng chi 1 cong cu hd tro thiét ké — thi
céng ma con 12 nén tang quan trong cho quan 1y van hanh céng trinh.
Do d6, cin c6 thém cac nghién citu thi'c nghiém va mé hinh héa hiéu
qua BIM & céc giai doan sau xiy dung dé khai thac triét dé tiém ning

clia cong nghé nay trong toan bo chudi gia tri nganh xay dung.

Loi cam on
Chtng t6i xin cam on Truong Pai hoc Bach Khoa, PHQG-HCM
da hd tro thoi gian, phiiong tién va co s¢ vat chit cho nghién cttu nay.
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Tai liéu tham khao

[1]. Sholeh, M. N., & Sutrisna, M. (2020). “Effect of Building Information
Modeling (BIM) on Reduced Construction Time & Costs: A Case Study.”

[2]. Sampaio, A.Z., Constantino, G.B., & Almeida, N.M. (2022). 8D BIM Model
in Urban Rehabilitation Projects: Enhanced Occupational Safety for
Temporary Construction Works.

[3]. Shim, J.-H.; Ham, N.-H.; & Kim, J.-J. (2024). Collaborative BIM-Based
Construction Coordination Progress Modeling Using Extended
Collaborative Process Modeling (exCPM).

[4]. Franco, J.; Mahdi, F.; Abaza, H. (2015). “Using Building Information
Modeling (BIM) for Estimating and Scheduling, Adoption Barriers”.

[5]. Deng, M.; Tan, Y.; Singh, J.; Joneja, A.; Cheng, J.C.P. (2021). “A BIM-based
framework for automated generation of fabrication  drawings
for facade panels”

[6]. Gustavsson, T.K. (2016). “Liminal roles in construction project practice:
Exploring change through the roles of partnering manager, building logistic
specialist and BIM coordinator”.

[7]. Salzano, A.; Intignano, M.; Mottola, C.; Biancardo, S.A.; Nicolella, M.;
Dell’Acqua, G.

Infrastructure BIM”.

(2023).“Systematic Literature Review of Open

JOMC |225



